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(57) ABSTRACT 

Digital packets, de?ned by a sync byte and then 130 MPEG2 
compressed QPSK signal bytes, from a satellite transponder 
are reformatted prior to transmission to television receivers 
in apartments in a building Wired to distribute video signals. 
A side byte betWeen such sync and signal bytes in each 
packet indicates (a) any QPSK packet uncorrectable error 
and (b) processing information Which alloWs automatic 
recon?guration at the settop box. Additional FEC bytes 
correct to 8 errors Within a MPEG2QPSK packet. The system 
removes the FEC bytes and reframes the MPEG2QPSK 
packets into a superpacket by converting a ?rst number of 
the MPEG2QPSK packets to a second number of MPEG2QAM 
packets. An added sync byte indicates the beginning of each 
such MPEG2QAM packet. The system adds side data bytes 
including any uncorrectable errors in each MPEG2QPSK 
packet and adds a neW, less complicated FEC to each 
MPEG2QAM packet. The system modulates and upconverts 
the bytes in each MPEG2QAM packet and passes them 
through a cable plant constructed to receive modulated 
QAM bytes (or NTSC signals) Which are demodulated at the 
settop box. The additional FEC bytes correct to 8 errors 
Within a MPEG2QAM packet and are then removed. The 
superpacket is deframed to obtain the MPEG2QPSK packets. 
After ?nding a television channel, the side bytes are pro 
cessed to determine the frequency location of the other 
channels in the apartment receivers and the existence of 
uncorrectable errors. The MPEG2QAM bytes are decom 
pressed and encoded to reproduce the television images in 
the apartment receivers. 
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APPARATUS FOR, AND METHOD OF, RECEIVING 
SATELLITE TELEVISION SIGNALS IN AN 
APARTMENT BUILDING AND PROVIDING 

TELEVISION IMAGES IN THE RECEIVERS IN 
SUCH BUILDING 

[0001] This invention relates to systems for, and methods 
of, introducing digital QPSK television signals from satellite 
transponders into television receivers in apartment buildings 
Which are Wired to distribute analog NTSC or digital QAM 
television signals transmitted from a cable head end system 
With loWer frequency carriers than the satellite signals. More 
particularly, the invention relates to a repacketiZer system 
for, and method of, converting a ?rst number of MPEG2 
signal bytes from a QPSK satellite receiver (referred to as 
MPEG2QPSK) into a second number of MPEG2 signal bytes 
ready for transmission in a cable plant using QAM (referred 
to as MPEG2QAM) by de?ning superpackets formed from a 
?rst plurality of MPEG2QPSK packets or a second plurality 
(preferably different from the ?rst plurality) of MPEG2QAM 
packets. The invention also covers the inclusion of an 
uncorrectable error ?ag and side data into the superpacket. 

BACKGROUND OF THE INVENTION 

[0002] Television signals can be transmitted using either 
traditional analog or, more recently, digital technologies. 
Either type of signal can be transmitted through the atmo 
sphere (using terrestrial or satellite transmitters), provided 
via coaXial cables or using some combination of these 
techniques. 

[0003] Analog approaches use NTSC signals in the United 
States. NTSC signals transmitted terrestrially through the 
atmosphere usually consist of approximately 25 channels, 
are called “off-air” signals, and can be received by any 
standard television using “rabbit ears” or a rooftop antenna. 
NTSC signals transmitted via cable can have noticeabily 
higher quality and often support more channels, approXi 
mately 50 to 60 in 350 MHZ. Each of these individual signals 
takes the same amount of bandWidth as the “off-air” signals. 
In most cases, these cable signals are created in a cable head 
end system Which initially receives NTSC signals transmit 
ted through the atmosphere terrestrially or from a satellite, 
and then redistributes them via cable to the end user. 

[0004] Digital approaches guarantee consistent quality 
over a broader range of impairments from noise or interfer 
ence than NTSC “off-air” signals. This performance is 
implemented by taking advantage of inherent noise margins 
of digital signals and by using digital error correction 
techniques. In addition, compression techniques, like 
MPEG2, give these approaches better bandWidth utiliZation, 
resulting in signi?cantly more channels, often supporting 
150 to 200 channels in 200 MHZ. 

[0005] When digital signals are transmitted from a satel 
lite, they need very strong error correction codes and, even 
then, can only use loWer order modulation schemes due to 
the noisy atmosphere. In most cases, a QPSK modulation 
scheme is used along With a concatenated convolutional 
encoder and a Reed Solomon forWard error correction code. 
Using this approach With MPEG2 compressed data, referred 
to as MPEG2QPSK, requires 1000 MHZ of bandWidth to 
transmit 32 Transponders, supporting 175 channels. Trans 
mission of these signals often uses only 500 MHZ of 
bandWidth from the 90 to 1450 MHZ frequency band by 
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using tWo orthogonal carriers. An equivalent number of 
NTSC signals Would require the full 1000 MHZ of band 
Width. 

[0006] When digital signals are transmitted via cable, they 
can use simpler error correction codes and higher order 
QAM modulation schemes due to the elatively clean cable 
environment. They also use MPEG2 compressed data Which 
We Will refer to as MPEG2QAM. Using this technique to 
provide the same 175 channels mentioned previously Would 
only require 200 MHZ of bandWidth. 

[0007] In comparing the available services, it is clear that 
the digital services are, in most instances, superior to the 
analog services. In addition, the satellite and cable systems 
are, in most instances, superior to the off air NTSC services. 
Although the best services are digital satellite and digital 
cable, there are some key differences betWeen these services. 
The key draWback of cable systems is that most of the cable 
companies have not yet transitioned to digital transmission 
techniques. The satellite providers offer users the capability 
to “go digital” Without Waiting for their local cable company. 
A second draWback of cable systems is that they do not 
provide service to remote areas Within the United States, 
While the satellite signals are available anyWhere Within the 
continental United States. 

[0008] The cable systems do provide local state, county, 
and even city speci?c programs Which are often not avail 
able With the satellite systems. The satellite systems offer 
local programs from some of the big cities like NeW York or 
Los Angeles, but otherwise do not have the same capability. 
On the other hand, some of the satellite television suppliers 
offer eXclusive sports coverage Which is not available else 
Where. 

[0009] The digital systems, both satellite and cable, are 
creating neW markets for bidirectional communications and 
are beginning to offer Internet access, home shopping and 
video on demand, using a telco return for upstream access. 
Cable systems have the advantage of a higher bandWidth 
return using the cable for both doWnstream and upstream 
communications. This Will alloW them to offer services like 
cable modem, telephone over cable, and video conferencing. 

[0010] Though programming and services Will change 
signi?cantly as cable companies transition to digital services 
and gain better bandWidth utiliZation, currently many indi 
viduals and families are electing to purchase digital satellite 
television services to take advantage of the bene?ts of digital 
technology and to enjoy the available programs. 

[0011] Although digital satellite signals, using QPSK, are 
readily available anyWhere in the United States, they are not 
optimal for individuals and families living in apartments in 
an apartment building for tWo key reasons. First, apartment 
buildings are Wired With cables capable of distributing only 
500 to 800 MHZ of bandWidth With up to a 800 MHZ carrier. 
This provides suf?cient bandWidth for QAM channels, but 
neither the bandWidth nor the capability to handle the higher 
bandWidth carriers of the QPSK signals. The second reason 
is that individuals and families living in apartment buildings 
may not have access to the rooftop to place a receiving 
antenna, may not have line of sight access to the satellite, or 
may not be alloWed to place an antenna outside of the 
apartment building due to rules and regulations in the 
apartment building. 
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[0012] The solution to provide individuals and families 
living in apartment buildings access to these satellite sys 
tems is to convert from digital satellite signals using QPSK 
to digital cable signals using QAM. This conversion is fairly 
complex due to the different types of modulation, the 
different types of FEC, and even different implementations 
of MPEG2 compression, resulting in different transport 
streams. DIRECRTV satellite signals use a 130 byte trans 
port stream Which We have referred to as MPEG2QPSK, 
While the cable systems generally use a 187 byte transport 
stream Which We have referred to as MPEG2QAM. For the 
purposes of this patent application, the content of the 
MPEG2 transport streams are not important and conse 
quently the only difference betWeen the MPEG2QPSK and 
MPEG2QAM transport streams that need to be discussed is the 
difference in length. 

BRIEF DESCRIPTION OF THE INVENTION 

[0013] This invention provides a system for, and a method 
of, receiving a 130 byte MPEG2QPSK transport stream from 
a satellite QPSK receiver and for reframing or repacketiZing 
such signal bytes to a 187 byte MPEG2QAM transport stream 
to be supplied to a head-end cable plant QAM transmitter. In 
providing this reframing, the system reframes packets of 130 
byte MPEG2QPSK signals to packets of 187 byte MPEG2QAM 
signals by providing a number of MPEG2QPSK packets in a 
superpacket and by organiZing the signal bytes in the 
MPEG2 PSK packets in the superpacket to mimic the signal 
bytes in(l\/IPEG2QAM packets. 
[0014] In one embodiment of the invention, digital pack 
ets, de?ned by a sync byte and then 130 MPEG2 compressed 
QPSK signal bytes, from a satellite transponder to television 
receivers are reformatted prior to transmission in apartments 
in a building Wired to distribute video signals. A side byte 
betWeen such sync and signal bytes in each packet indicates 
(a) any QPSK packet uncorrectable error and (b) processing 
information Which alloWs automatic recon?guration at the 
settop box. Each packet includes additional bytes for for 
Ward error correction 

[0015] Additional FEC bytes correct to 8 errors Within a 
MPEG2QPSK packet. The system removes the FEC bytes and 
reframes the MPEG2QPSK packets into a superpacket by 
converting a ?rst number of the MPEG2QPSK signal bytes to 
a second number of MPEG2QAM signal bytes. An added 
sync byte indicates the beginning of each such MPEG2QAM 
packet. The system adds side data bytes including any 
uncorrectable errors in each MPEG2QPSK packet and adds a 
neW, less complicated FEC to each MPEG2QAM packet in 
the superpacket. 

[0016] The system modulates and upconverts the signal 
bytes in each MPEG2QAM packet and passes them through 
a cable plant constructed to receive modulated QAM bytes 
(or NTSC signals) Which are demodulated at the settop box. 
The additional FEC bytes correct to 8 errors Within a 
MPEG2 AM packet and are then removed. The superpacket is 
deframed to obtain the original MPEG2QAM packets. After 
?nding a ?rst television channel, the side bytes are processed 
to determine the frequency location of the other channels in 
the apartment receivers and any existence of uncorrectable 
errors. The MPEG2QAM bytes are decompressed and 
encoded to reproduce the television images in the apartment 
receivers. 

Mar. 28, 2002 

[0017] The invention consists of a reframer or repacketiZer 
to convert MPEG2 formats, an uncorrectable error ?ag to 
invoke MPEG error concealment algorithms doWnstream in 
the settop box, and side data to speed up initial acquisition/ 
setup of the settop box and to alloW automatic recon?gu 
ration Whenever the frequency mappings are changed in the 
head-end. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] 
[0019] FIG. 1 is a schematic diagram of a system for 
transmitting television signals from satellites to a home and 
for processing the television signals at the home to provide 
television images; 

[0020] FIG. 2 is a schematic presentation of the 
MPEG2QPSK bytes in a packet of QPSK television signals 
transmitted by a satellite transponder to an apartment build 
ing; 
[0021] FIG. 3 is a schematic representation of the 
MPEG2QAM bytes in a packet of QAM television signals 
transmitted through the cables Within an apartment building; 

In the draWings: 

[0022] FIG. 4 is a schematic representation of a frame or 
superpacket for converting MPEG2QPSK packets of televi 
sion signals to MPEG2QAM packets of television signals, 

[0023] FIG. 5 is a schematic indication of the binary bits 
in side bytes in the frame or superpacket shoWn in FIG. 4; 

[0024] FIG. 6 is a schematic representation of successive 
13-bit packets provided by a particular one of the binary bits 
in successive instances of the side bytes shoWn in FIG. 5; 

[0025] FIG. 7a-7e schematically shoW progressive steps 
in converting MPEG2QPSK packets of 130 signal bytes in a 
superpacket to MPEG2QAM packets of 187 signal bytes; and 

[0026] FIG. 8 is a schematic block diagram of one 
embodiment of an electrical system constituting this inven 
tion for converting packets of MPEG2QPSK signal bytes 
from a satellite transponder to packets of MPEG2QAM signal 
bytes and for providing for the processing of the MPEG2QAM 
signal bytes to obtain television images in television receIv 
ers in an apartment building. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0027] In one embodiment of the invention, a broadcast 
center 10 (FIG. 1) sends signals at a suitable gigahertZ 
frequency such as in the range of approximately 17.3-17.8 
gigahertZ to satellites 12, 14 and 16 in the sky. The satellites 
12, 14 and 16 retransmit these signals in the range of 
approximately 12.2-12.7 gigahertZ. The satellite 12 supports 
sixteen (16) transponders Which may transmit signal bytes at 
a relatively loW rate such as approximately 23.58 megabits 
per second, using 24 MHZ QPSK channels. 

[0028] Each of the satellites 14 and 16 supports eight (8) 
transponders Which operate at a high rate such as approxi 
mately 30.32 megabits per second, using 24 MegahertZ 
QPSK channels. Each transponder in each of the satellites 
12, 14 and 16 may carry ?ve (5) or six (6) television 
channels. In this Way, services such as Direct TV and USSB 
may offer approximately 175 channels of television signals. 
This is considerably in excess of the number of channels 
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Which are provided by analog terrestial transponders such as 
those involved in cable television. 

[0029] The signals from the transponders 12, 14 and 16 
may be received by a single family home such as that 
indicated generally at 18 in FIG. 1. The home 18 includes 
an antenna dish 20 Which may be optirnally positioned to 
simultaneously receive the aggregate of 32 transponders 
from the 3 satellites. The signals from the dish 20 pass to an 
LNB 22 Which produces signals in the range of 950-1450 
rnegahertZ. 

[0030] The signals from the LNB 22 then pass to a 
diplexer 24 which combines off air television signals from 
an antenna 26. The diplexer 24 is Well knoWn in the prior art. 
It alloWs signals at tWo (2) different frequency spectra (from 
the dish 20 and the antenna 26) to be combined at the 
diplexer 24 and split at the diplexer 28 to an integrated 
receiver/decoder 30. The signals from the integrated 
receiver/decoder 30 then pass to a television receiver 32 for 
the display of television images on the face of a monitor in 
the television receiver. 

[0031] The QPSK signal bytes from the satellite transpon 
ders 12, 14 and 16 are transmitted as packets, Which may be 
designated as MPEGZQPSK. Each packet is formed from one 
hundred and thirty (130) signal bytes 34, each signal byte 
cornprising eight (8) binary bits. This is generally indicated 
schernatically at 36 in FIG. 2. The beginning of each packet 
36 is de?ned by a sync byte 38 in FIG. 2. A forWard error 
correction 40 is provided in each packet 36 and is indicated 
for each packet by sixteen (16) additional bytes at the end of 
such packet. The forWard error correction 40 provides a 
certain amount of redundancy Which alloWs the QPSK 
receiver to correct up to 8 errors Within any packet 36. The 
forWard error correction 40 is Well knoWn in the prior art. 

[0032] The QAM signal bytes are also transmitted as 
packets, Which may be designated as MPEGZQAM. Each 
packet is formed from one hundred and eighty seven (187) 
signal bytes 41, each signal byte cornprising eight (8) binary 
bits. This is generally indicated schernatically at 42 in FIG. 
3. The beginning of each packet 42 is de?ned by a sync byte 
44 in FIG. 3. A forWard error correction 46 of sixteen (16) 
bytes may be provided in each packet 42 at the end of such 
packet. The forWard error correction 46 provides a certain 
amount of redundancy Which alloWs the QAM receiver to 
correct up to 8 errors Within any packet 42. The coding for 
the forWard error correction 46 in the QAM signal packet is 
different from the coding for the forWard error correction 40 
in the QPSK signal packet 36. This is Well knoWn in the 
prior art. 

[0033] In a Multiple DWelling Unit (MDU), it is desirable 
to convert from the MPEG2QPSK packets shoWn in FIG. 2 
to MPEG2 packets shoWn in FIG. 3 and to rernodulate the 
QPSK signal into QAM prior to distribution through the 
MDU. This is done in the Transrnodulator (FIG. 8). The 
signal is received via a settop box prior to display on a 
television receiver (FIG. 8). 

[0034] FIG. 4 indicates hoW the packets 36 of the QPSK 
signal bytes from the satellites 12, 14 and 16 are refrarned 
to produce the packet 42 of the QAM signal bytes from the 
terrestial transponders. As Will be seen, a plurality of hori 
Zontal lines 45 are provided in FIG. 4. Each horiZontal line 
includes 187 signal bytes 41 corresponding to the number of 
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the signal bytes in each of the packets 42 (FIG. 3). Each 
horiZontal line 45 also includes one of the sync bytes 44 at 
the beginning of the line. Each horiZontal line 45 also 
includes 16 additional bytes of FEC 46 at the end of the line. 
This causes 204 bytes to be included in each of the hori 
Zontal lines 45. 

[0035] Since there only 130 signal bytes in each QPSK 
packet 36 (FIG. 2), each horiZontal line 45 includes a full 
QPSK packet and a portion of one or more adjacent QPSK 
packets or includes portions of at least tWo (2) successive 
QPSK packets. For example, the ?rst horiZontal line 45a in 
FIG. 4 includes all of the 130 signal bytes (indicated by the 
numeral “130”) in the ?rst QPSK packet 36 and includes the 
?rst ?fty three (53) signal bytes (indicated by the numeral 
“53”) of the second QPSK packet 36. The ?rst horiZontal 
line 45a in FIG. 4 also includes the sync bytes 38 at the 
beginning of the ?rst and second QPSK packets 36 (as 
indicated by the designation “1D”) and also includes a pair 
of side bytes 48 (as indicated by the numeral “94”) betWeen 
the sync bytes 38 and the folloWing QPSK packets 36. Thus, 
the sum of the number of sync bytes 38, the number of the 
side bytes 48 and the number of the signal bytes 41 in the 
?rst horiZontal roW 45a in FIG. 4 (not including the sync 
byte 44) is 187. This corresponds to the number of the signal 
bytes 41 in each of the QAM packets 42. Line 45a also 
includes 16 additional bytes of FEC 46 at the end of the line, 
creating a total of 204 bytes. 

[0036] In like manner, the ?rst byte in the second hori 
Zontal roW 45b in FIG. 4 is a sync byte 44 for a QAM packet 
42. This is folloWed in the horiZontal roW 45b by 77 signal 
bytes. These signal bytes constitute the difference betWeen a 
QAM packet of 130 signal bytes and the 53 signal bytes near 
the end of the ?rst horiZontal roW 45a. The 77 signal bytes 
in the second horiZontal roW 45b are folloWed by a sync byte 
38, a side byte 48 and then by 108 bytes in a third one of the 
QPSK packets 36. Thus, the sum of the bytes in the second 
horiZontal roW (not counting the sync byte 44 at the begin 
ning of the horiZontal roW 45a and not counting the addi 
tional 16 bytes FEC 46 at the end of horiZontal roW 45a) is 
187. 

[0037] There are 22 signal bytes folloWing the sync byte 
44 at the beginning of the third horiZontal roW 45c. This 
constitutes the difference betWeen the 130 signal bytes in 
each QPSK packet 36 and the 108 signal bytes at the end of 
the second horiZontal roW 45b. These 22 signal bytes are 
folloWed in the third horiZontal roW 45c by a sync byte 38 
and by a side byte 48. There are then 130 signal bytes 
constituting a complete QPSK packet 36 in the horiZontal 
roW 45c and this packet is folloWed by another sync byte 38 
and another side byte 48. There are then 31 bytes at the end 
of the third horiZontal roW 45c. These constitute the ?rst 31 
bytes in the fourth (5th) QPSK packet 42. Thus, excluding 
the sync byte 44 at the beginning of the third horiZontal roW 
45c, there are 22+1+1+130+1+1+31=187 bytes in the third 
horiZontal roW (excluding the additional 16 bytes FEC 46 at 
the end of the horiZontal roW 45c). 

[0038] As Will be seen in FIG. 4, there are 12 horiZontal 
roWs 45 in a frame or superpacket generally indicated at 50 
in FIG. 4, each horiZontal line containing 187 bytes (exclud 
ing the sync byte 44 at the beginning of such line and 16 
bytes FEC 46 at the end of the line). This is a total of 
(187)~(12)=2244 bytes. As Will be seen in FIG. 4, there are 
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17 QPSK packets each containing 130 signal bytes, for a 
total of 2210 bytes. There are also 17 sync bytes 38 and 17 
side bytes 48 in the frame or superpacket 50. The resultant 
total in the frame 50 is 2244 bytes, the same as provided for 
the QAM packets 42. Of this total of 2244 bytes, 17 
represent additional bytes provided by the side bytes 48. 
This represents an addition of 17/2244=approximately 
0.76% in the number of bytes added to the frame 50. It 
accordingly represents an increase of only approximately 
0.76% in the required bandWidth as a result of the inclusion 
of the 17 side bytes in each superpacket. 

[0039] Each side byte 48 is shoWn in FIG. 5 and is formed 
from eight (8) binary bits. The ?rst six (6) bits (from the left) 
in each side byte 48 provide a substantially constant and 
distinctive code to indicate that the byte constitutes a side 
byte. The 8th bit in each side byte 48 indicates as by a binary 
0 that there is no uncorrectable error (i.e. valid data) in the 
QPSK packet Which folloWs such side byte. The 8th bit in 
each side byte indicates by a binary 1 that there is an 
uncorrectable error in the QPSK packet Which folloWs such 
side byte. 

[0040] As previously indicated, there are seventeen (17) 
QPSK packets 36 in each frame or superpacket 50 (FIG. 4). 
Each of the packets 36 includes one of the side bytes 48. The 
seventh (71“) bits from successive instances of the side bytes 
48 are organiZed as groups, each including thirteen (13) bits. 
These successive groups of thirteen (13) binary bits are 
shoWn in FIG. 6. They provide individual information. This 
is indicated in FIG. 6. The ?rst instance 53 of such thirteen 
(13) bit packets provides an indication on a reserved basis of 
the start of the message indications in the successive 
instances of the successive thirteen (13) bit packages. This 
start packet 53 is indicated by a particular sequence of bit 
values in the successive instances of the thirteen (13) bits of 
that packet. 

[0041] The previous discussion has indicated that there are 
a total of thirty tWo (32) transponders in the satellites 12, 14 
and 16. The second instance 54 of the thirteen (13) bit 
packets (after the start packet 53) has a particular sequence. 
In this sequence, the ?rst bit constitutes the start bit for the 
packet. The next eight (8) bits in the 13-bit packet 54 
(indicated by the letter “d”) in the packet provide data 
individual to that packet. The tenth (10th) binary bit in the 
packet 54 indicates a data valid bit. This is indicated by the 
letter “v”. The eleventh (11th) binary bit in the packet 54 
constitutes a parity bit as indicated by the letter “p” The 
tWelfth (12th) and thirteenth (13th) bits in the packet con 
stitute stop bits as indicated at AA. 

[0042] FIG. 6 indicates a sequence of the thirteen (13) bit 
packets. As previously discussed, the ?rst such packet 53 in 
the sequence indicates the start of the sequence of packets. 
The second one 54 of such packets is indicated as “Tran 
sponder #1”. It indicates (in the 2nd through 9th bits) the 
particular frequency location in the cable plant that the 
television receivers in the apartments in the apartment 
building should tune to receive the transmodulated televi 
sion signals from the ?rst one of the thirty tWo (32) tran 
sponders in the satellites 12, 14 and 16. 

[0043] In like manner, successive instances of such thir 
teen (13) bit packets indicate the frequency location in the 
cable plant that television receivers in the apartments in the 
apartment building should be tuned to receive the trans 
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modulated television signals from successive channels of the 
thirty tWo (32) transponders in the apartment building. This 
may be seen from the designation of the second packet 54 in 
FIG. 6 as “Transponder #1” and from the designation in 
FIG. 6 of the thirty third (33rd) packet 56 in FIG. 4 as 
“Transponder #32”. 

[0044] Successive instances 57 through 63 of the thirteen 
(13) bit packets after the packet 56 designated as “Tran 
sponder #32” are then provided. These 13-bit packets indi 
cate other information than the particular frequency location 
of the television channel for the television signals from the 
different channels of the transponders in the satellites 12, 14 
and 16. For example, the 13-bit groups 57-63, designated as 
“Health & Status A-G”, may indicate certain speci?ed 
information such as the error messages, phone numbers for 
service, BER thresholds, transmodulator temperature, etc. 

[0045] A last 13-bit group 64 the sequence may then be 
provided. This packet is designated as “Checksum”. This 
13-bit group provides a parity check. It sums the values of 
the binary indications in each of the preceding groups in the 
sequence and is used at the receiver to determine if a bit error 
has occurred during transmission. A group providing a 
“Checksum” comparison is knoWn in the prior art but not in 
the context of this invention. After a ?xed period of “dead 
time” during Which no data is sent, the cycle repeats starting 
With another 13-bit start packet 53. 

[0046] Satellite television is only relatively recent, prob 
ably less that ?ve (5) years before the date of ?ling of this 
patent application. Because of this, apartment buildings 
more than ?ve (5) years old are able to receive and process 
only terrestial signals in the QAM or NTSC formats. As Will 
be appreciated, most apartment buildings in the United 
States and throughout the World are more than ?ve (5) years 
old. For example, cable plants are provided in these build 
ings to receive QAM or NTSC signals involved in terrestial 
television. These cable plants are provided to distribute the 
QAM and NTSC signals and introduce the television signals 
in the different channels in terrestial television to the indi 
vidual apartments in the buildings in accordance With the 
selection of the different channels by the individual apart 
ments. These cable plants do not have sufficient bandWidth 
to distribute the QPSK signals from the satellites 12, 14 and 
16 through the apartment buildings and cannot introduce 
these signals to the individual apartments in the apartment 
building. 

[0047] The provision of the superpackets 50 (FIG. 4) and 
the conversion of the MPEG2QPSK packets in each super 
packet to the MPEG2QAM packets in each such superpacket 
converts MPEG2QPSK to MPEG2QAM to alloW the use of 
standard QAM modulator chips to provide the conversion 
from QPSK to QAM. FIG. 7 schematically indicates the 
steps in converting the QPSK packets 36 in each super 
packet 50 to the QAM packets 42 in such superpacket. 

[0048] As Will be seen in FIG. 4, each superpacket 50 is 
formed from a number of horiZontal lines 45 each containing 
a quantity of sync bytes 38 indicated at ID in FIG. 4, a 
quantity of side data bytes 48 indicated as 94, multiple 
portions of 130 QPSK signal bytes and 16 bytes constituting 
the forWard error correction 46. This superpacket is created 
from the MPEG2QPSK packet in FIG. 2. As a ?rst step, the 
forWard error correction 40 is stripped from the MPEG2QPSK 
packet in each superpacket. This is indicated at 62 in the 
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transition between FIGS. 7a and 7b. The resultant packets 
are illustrated in FIG. 7b. The side bytes 48 are then added 
to each of the MPEG2QPSK packets immediately after the sync 
byte 38 for that packet and immediately before the 130 
signal bytes 34 for that packet. This is indicated in FIG. 7c. 

[0049] The neXt step in the schematic sequence shoWn in 
FIGS. 7a-7e is to reframe the MPEG2QPSK packets of 130 
signal bytes 34 in each superpacket to MPEG2QAM packets 
of 187 signal bytes 44 in such superpacket and to add the 
sync byte 44 at the beginning of each of the horizontal lines 
45. This is indicated in FIG. 7d. 

[0050] Using the sync bytes 44 as the ?rst byte in each 
horiZontal line in the superpacket, the format in FIG. 7a' can 
be represented so that the 187 signal bytes 41 for each packet 
folloW the sync byte 44 for that packet. In the process of 
accomplishing this, the sync byte 38 for each of the 
MPEG2QAM packets in such superpacket is treated as part of 
the 187 byte data, 41, and is no longer indicated. The 
MPEG2QAM packets then have the format indicated in FIG. 
76. 

[0051] As an additional step in reframing the MPEG2QPSK 
packets to MPEG2QAM packets, the forWard error correction 
46 of siXteen (16) bytes is added at the end of each 
MPEG2QAM packet in the superpacket 50. This is indicated in 
FIG. 76. The forWard error correction 46 for each of the 
MPEG2QAM packets has the same number of bytes as the 
forWard error correction 40 for each of the MPEG2QPSK 
packets but has a different format than the forWard error 
correction for the MPEG2QPSK packets. 

[0052] FIG. 8 is a schematic block diagram of a system 
generally indicated at 80 for providing for the reception of 
QPSK television signals from the satellites 12, 14 and 16 in 
an apartment building having a cable plant 82 Wired for the 
reception of QAM or NTSC television signals from terrestial 
transponders. The system 80 shoWn in FIG. 8 provides for 
the reception of QPSK signals from the satellites 12, 14, and 
16, and the conversion of the QPSK signals to QAM signals 
prior to distribution through the apartment building. This 
conversion is called transmodulation and the system is 
called the transmodulator. This is indicated in FIG. 8. 

[0053] The transmodulator system shoWn in FIG. 8 
includes a tuner 84 for receiving the QPSK signals from the 
satellites 12,14 and 16 in the gigabyte range. The signals 
from the tuner 84 pass to a demodulator 86 Which recovers 
the QPSK signals representing the television image. The 
siXteen (16) additional bytes 40 in the forWard error correc 
tion are used and then stripped by a stage 88 from the 
packets of the MPEG2QPSK signals bytes 34 as indicated in 
the transition betWeen FIGS. 7a and 7b. 

[0054] The QPSK demodulator 86, the forWard error cor 
rection stripper 88 and a packetiZer 90 are included in an 
integrated circuit chip shoWn as a rectangle generally indi 
cated at 92. The integrated circuit chip 92 is designated as 
the BCM 4200 satellite receiver chip by applicants’ assignee 
of record in this application. The packetiZer 90 in the chip 92 
includes a summer 94 and a stage designated as a reframer 
96. The summer 94 adds the side bytes 48 (FIG. 4) to the 
MPEG2 PSK packets 36 of 130 signal bytes 34 in each 
superpacl<et as shoWn in FIG. 7b. The reframer 96 reframes 
the MPEG2QPSK packets in each superpacket to the 
MPEG2QAM packets in each superpacket as shoWn in FIG. 7c 
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and as discussed in detail above. The side data 48 (FIG. 4) 
are created and presented to the summer 94 in the packetiZer 
90 by a microprocessor 98 in FIG. 8. 

[0055] After the MPEG2QPSK packets 36 in each super 
packet 50 have been reframed to MPEG2QAM packets 42 in 
each superpacket, the reframed signals are introduced to a 
stage 100 in an integrated circuit chip designated by appli 
cants’ assignee as a BCM 3033 QAM modulator chip. The 
integrated circuit chip is indicated by a rectangular border 
generally indicated at 102 and enclosing the stage 100 and 
a QAM modulator 104. The stage 100 adds a neW forWard 
error correction for each of the MPEGZQAM packets in the 
superpacket as indicated in the transition betWeen FIG. 7a' 
and FIG. 76. 

[0056] The QAM modulator 104 modulates the signal 
bytes in the MPEG2QAM packets 42 in a format so that the 
signals Will pass through the cable plant 82. The frequency 
modulated QAM signals from the QAM modulator 104 are 
then upconverted to a carrier frequency at Which the QAM 
or NTSC signals from terrestial transponders normally pass 
through the cable plant 82. 

[0057] The modulated carrier signals passing through the 
cable plant 82 are introduced to a tuner 106 Which is 
constructed to pass the signals at the carrier frequency. The 
modulated carrier signals are then demodulated in a QAM 
demodulator 108. The QAM demodulator 108 is included in 
an integrated circuit chip indicated generally at 110 Within a 
rectangle and designated by applicants’ assignee as a BCM 
3118. 

[0058] A stage 112 is included in the chip 110 to use and 
strip the forWard error correction 46 from the MPEG2QAM 
packets 42 in each superpacket. The MPEGZQAM packets 
42 are then deframed as at 114 to recover the MPEGZQAM 
packets. The data in the side bytes 48 are then extracted and 
processed by a stage 116 under the control of a micropro 
cessor 123. When the side bytes 48 are processed, the 
frequency location in the cable plant that television receivers 
in the apartments in the apartment building should tune to 
receive the transmodulated television signals for each of the 
transponders in the satellites 12, 14 and 16 are determined. 
This is shoWn in FIG. 6 and described in detail above. 
Health and status information is also determined from the 
side bytes 48 as shoWn in FIG. 6 and described in detail 
above. A parity check is also provided by the side bytes 48 
as shoWn in FIG. 6 and described in detail above. 

[0059] The signals in the bytes transmitted from the sat 
ellites 12, 14 and 16 are in a standardiZed compressed 
format. For example, the signals in such bytes are com 
pressed in an MPEG2 format before being transmitted 
through the satellites 12, 14 and 16. The signals compressed 
in the MPEG2 format are decompressed in a stage 118 Which 
is Well knoWn in the art. The decompressed signals are then 
encoded in an NTSC encoder 120 (Which is Well knoWn in 
the art) to provide signals for introduction to a television 
receiver 122. The image represented by the QPSK signal 
bytes from the satellite 12, 14 and 16 are then reproduced on 
the face of the monitor in the television receiver 120. 

[0060] Although this invention has been disclosed and 
illustrated With reference to particular embodiments, the 
principles involved are susceptible for use in numerous other 
embodiments Which Will be apparent to persons of ordinary 
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skill in the art. The invention, therefore, is limited only as 
indicated by the scope of the appended claims. 

1. In combination for providing for the introduction of 
satellite television into apartments in an apartment building 
having a cable plant Wired to distribute terrestial television 
from a cable head end system, 

means at the apartment building for receiving signals 
providing the satellite television and having a ?rst 
particular framing, 

means at the apartment building for reframing the satellite 
television signals in the ?rst particular framing to a 
second particular framing corresponding to that pro 
vided for terrestial television, 

means at the apartment building for distributing the 
signals in the second particular framing through the 
cable plant, and 

means at the apartments in the apartment building for 
operating upon the signals in the second particular 
framing, after the passage of such signals through the 
cable plant, to deframe the television signals prior to 
conversion to a television image. 

2. In a combination as set forth in claim 1 Wherein 

the signals are modulated directly from the second par 
ticular framing for the terrestial television before the 
signals are passed through the cable plant and Wherein 

the signals modulated for terrestial television are demodu 
lated after passage through the cable plant. 

3. In a combination as set forth in claim 1 Wherein 

means are provided at the apartments in the apartment 
building for operating upon the signals in the second 
particular framing, after the deframing of such signals, 
to provide for the reproduction of the television image 
represented by such signals. 

4. In a combination as set forth in claim 1 Wherein 

the signals received at the apartment building are in the 
form of packets de?ned by a ?rst particular number of 
signal bytes in each packet and Wherein the reframing 
means reframe the packets from the ?rs t particular 
framing to the second particular framing de?ned by a 
second particular number of signal bytes in each such 
packet and Wherein means are provided at the apart 
ment building for adding a side byte at a particular 
position in each packet in the ?rst particular framing to 
provide information to the apartment house for pro 
cessing the information in such packet. 

5. In a combination as set forth in claim 2 Wherein 

means are provided at the apartments in the apartment 
building for operating upon the signals in the second 
particular framing, after the deframing of such signals, 
to provide for the reproduction of the television image 
and Wherein 

the signals received at the apartment building are in the 
form of packets de?ned by a ?rst particular number of 
signal bytes in each packet and Wherein the reframing 
means reframe the packets from the ?rst particular 
framing to the second particular framing de?ned by a 
second particular number of signal bytes in each such 
packet and Wherein means are provided at the apart 
ment building for adding a side byte at a particular 
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position in each packet in the ?rst particular framing to 
provide information to the apartment house for pro 
cessing the information in such packet. 

6. In combination for providing for the introduction of 
satellite television from satellite transponders into television 
receivers in apartments in an apartment building having a 
cable plant Wired to distribute terrestial television from a 
cable head end system, 

means at the apartment building for receiving packets of 
signal bytes from the satellite transponders, each packet 
being de?ned by a ?rst frame having a ?rst particular 
number of signal bytes, 

means at the apartment building for reframing the packets 
of signal bytes in the ?rst frames to packets each 
de?ned by a second particular number of signal bytes 
in a second frame different from the ?rst frame and 
corresponding to that provider from the terrestial tran 
sponders 

means at the apartment building for distributing the signal 
bytes in the second frames through the cable plant, and 

means at the apartment in the apartment building for 
deframing the packets of signal bytes in the second 
frames after the passage of the signal bytes in the 
second frames through the cable plant. 

7. In combination as set forth in claim 6 Wherein 

the signal bytes in the packets in the second frames are 
modulated before such signal bytes are distributed 
through the cable plant and Wherein 

the signal bytes modulated in the packets in the second 
frames for terrestial navigation are demodulated after 
such modulated signal bytes are distributed through the 
cable plant. 

8. In a combination as set forth in claim 6 Wherein 

at least one additional signal byte is provided at the 
apartment building With each of the packets of the 
signal bytes in the ?rst frames to indicate the existence 
or lack of existence of a forWard uncorrectable error in 
the packet and Wherein 

means are provided for reformatting the at least one 
additional signal byte at the apartment building in the 
?rst frames in accordance With the reframing of the 
packets from the ?rst frames to the second frames and 
Wherein 

means are provided for processing the at least one addi 
tional signal byte, after the reframing of each packet in 
the second frame, to provide for the operation of the 
television receivers in the apartments in the apartment 
building in ?nding and reproducing the television 
image represented by the signal bytes from the satellite 
transponders, including error concealment if necessary. 

9. In a combination as set forth in claim 6 Wherein 

at least one additional signal byte is provided at the 
apartment building With each of the packets of the 
signal bytes in the ?rst frames to indicate particular 
information individual to such packets and Wherein 

means are provided at the apartment building for reform 
ing the at least one additional signal byte at the apart 
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ment building in accordance With the reframing of the 
packets from the ?rst frames to the second frames and 
Wherein 

means are provided at the apartment building for process 
ing the particular information in the at least one addi 
tional byte after the reframing of the packets from the 
?rst frames to the second frames. 

10. In a combination as set forth in claim 8 Wherein 

at least one additional signal byte is provided at the 
apartment building With each of the packets of the 
signal bytes in the ?rst frames to indicate particular 
information individual to such packets and Wherein 

means are provided at the apartment building for reform 
ing the at least one additional signal byte at the apart 
ment building in accordance With the reframing of the 
packets from the ?rst frames to the second frames and 
Wherein 

means are provided at the apartment building for contin 
ued processing of the particular information in the at 
least one additional byte after the reframing of the 
packets from the ?rst frames to the second frames. 

11. In combination for providing for the introduction of 
satellite television from satellite transponders into apart 
ments in an apartment building having a cable plant Wired to 
distribute terrestial television from a cable head end system, 

means at the apartment building for receiving a plurality 
of ?rst packets each de?ned by a ?rst sync byte and by 
a ?rst number of signal bytes individual to satellite 
television, 

means at the apartment building for providing second 
sync bytes at positions in the ?rst packets to de?ne 
second packets each having a second number of signal 
bytes for terrestial television, the second number being 
different from the ?rst number, 

means at the apartment building for providing continued 
processing of the second packets of signal bytes in 
accordance With the positioning of the second sync 
bytes. 

12. In combination as set forth in claim 11, 

means at the apartment building for adding to each of the 
?rst packets a side byte at a particular position relative 
to the ?rst sync byte for such packet to provide addi 
tional information to aid in the detection and processing 
of the signal bytes in the packets, and 

means at the apartment in the apartment building for 
processing the signal bytes in the second packets in 
accordance With the additional information supplied in 
the side bytes for the detection and processing of the 
signal bytes in the packets, including error concealment 
if necessary. 

13. In a combination as set forth in claim 11, 

the receiving means at the apartment building also receiv 
ing for each of the ?rst packets a ?rst plurality of bytes 
including a forWard error correction for each of the ?rst 
packets, 

means at the apartment building for reframing the ?rst 
plurality of bytes into a second plurality of bytes and 
adding the forWard error correction for the second 
packets, 
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14. In a combination as set forth in claim 11, 

means at the apartment building for modulating the signal 
bytes in each of the second packets after the second 
sync bytes and a neW forWard error correction have 

been added, 

a cable plant at the apartment building for distributing the 
modulated signal bytes in each of the second packets, 
and 

means at the apartments in the apartment building for 
demodulating the modulated signal bytes in the second 
packets after the passage of the modulated signal bytes 
in the second packets through the cable plant. 

15. In a combination as set forth in claim 12, 

the receiving means at the apartment building also receiv 
ing a ?rst plurality of bytes as Well as a forWard error 
correction for each of the ?rst packets, 

means at the apartment building for converting the ?rst 
plurality of bytes into a second plurality of bytes and 
adding the forWard error correction for the second 
packets, 

means at the apartment building for modulating the signal 
bytes in each of the second packets after the second 
sync bytes have been added, 

a cable plant at the apartment building for distributing the 
signal bytes in each of the second packets, and 

means at the apartments in the apartment building for 
demodulating the modulated signal bytes in the second 
packets after the distribution of the modulated signal 
bytes in the second packets through the cable plant. 

16. In combination for providing for the introduction of 
satellite television from satellite transponders into apart 
ments in an apartment building having a cable plant Wired to 
distribute terrestial television from a cable head end system, 

means at the apartment building for receiving MPEG2 
- . QPSK 

signals from the satellite transponders, 

means at the apartment building for reframing the 

IVIPEGZQPSK signals into MPEG2QAM signals represent 
mg terrestial television from the terrestial transponders, 

means at the apartment building for providing side signals 
providing information to aid in processing to be pro 
vided in the apartments in the apartment building on the 
QAM signals, and 

means at the apartments in the apartment building for 
processing the QAM signals in accordance With the 
information provided by the side signals. 

17. In a combination as set forth in claim 16 Wherein 

the receiving means receives signals including forWard 
error correction bytes in the MPEG2QPSK Signals and 
Wherein 

means are provided at the apartment buildings, to perform 
forWard error corrections in the MPEG2QPSK signals, 
for creating an uncorrectable error ?ag and for creating 
neW forWard error correction bytes for the MPEG2QAM 
signals and Wherein 

means are provided at the apartment building for per 
forming forWard error corrections at the apartments in 
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the apartment building using the forward error correc 
tion bytes in the MPEG2QAM signals. 

18. In a combination as set forth in claim 16, 

means at the apartment building for providing side signals 
having indications aiding in the detection and process 
ing of the MPEG2QAM signals received at the apart 
ment buildings and 

means at the apartment building for detecting and repro 
ducing the MPEG2QAM signals in accordance With the 
indications in the side signals. 

19. In a combination as set forth in claim 16, 

the MPEG2QPSK signals being provided in packets of ?rst 
signal lengths, the MPEG2QPSK signals also including 
sync signals indicating the beginning of the packets of 
the ?rst signal lengths, 

the MPEG2QAM signals being provided in packets of 
second signal lengths different from the ?rst signal 
lengths, 

means responsive at the apartment building for including, 
in each packet of the MPEG2QAM signals, signals 
indicating the beginning of each MPEG2QPSK packet, 

means responsive to the sync signals for the MPEG2QPSK 
packets, and to the relative lengths of the MPEG2QPSK 
and MPEG2QAM packets, for producing separate sync 
signals at the beginning of each of the MPEG2QAM 
packets. 

20. In a combination as set forth in claim 19 Wherein 

the receiving means receives signals including forWard 
error correction bytes in the MPEG2QPSK signals and 
Wherein 

means are provided at the apartment buildings, to perform 
forWard error corrections in the MPEG2QPSK signals, 
for creating an uncorrectable error ?ag and for creating 
neW forWard error correction bytes in the MPEG2QAM 
signals and Wherein 

means are provided at the apartment building for per 
forming forWard error corrections at the apartments in 
the apartment building using forWard error correction 
bytes in the MPEG2QAM signals and Wherein 

means are provided at the apartment building for provid 
ing side signals having indications aiding in the detec 
tion and processing of the MPEG2QAM signals received 
at the apartment buildings and Wherein 

means are provided at the apartment building for detect 
ing and reproducing the MPEG2QAM signals in accor 
dance With the indications in the side signals. 

21. In combination for providing for the introduction of 
satellite television into apartments in an apartment building 
having a cable plant Wired to distribute terrestial television 
signals, 

means at the apartment building for receiving MPEG2 PSK 
packets of signal bytes, each MPEG2QPSK pac et 
including a ?rst particular number of signal bytes and 
including a ?rst sync byte at the beginning of each 

MPEG2QPSK packet, 
means at the apartment building for reframing the 
MPEG2 packets of signal bytes into MPEG2QAM 

QPSK _ . 

packets of signal bytes, each such QAM packet 1nclud 
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ing a second particular number of signal bytes Where 
the second particular number is different from the ?rst 
particular number, and 

means at the apartment building for providing a second 
sync byte at the beginning of each MPEG2QAM packet 
of signal bytes. 

22. In a combination as set forth in claim 21, 

means at the apartment building for providing a plurality 
of superpackets each including a particular number of 
the MPEG2QPSK packets of signal bytes and the ?rst 
sync bytes for the MPEG2QPSK packets of signal bytes 
in such superpacket and the second sync signals for the 
MPEG2QAM packets of the signal bytes in such super 
packet. 

23. In a combination as set forth in claim 21, 

means at the apartment building for providing a side byte 
for each of the MPEG2QPSK packets of signal bytes, the 
side bytes aiding in detection and processing of the 
MPEG2QAM signals, 

means at the apartment building for separating the side 
bytes from the MPEG2QAM packets of the signal bytes, 
and 

means responsive at the apartment building to the side 
bytes for processing the MPEG2QAM packets of signal 
bytes in accordance With the indications in the side 
bytes. 

24. In a combination as set forth in claim 22, 

means at the apartment building for providing a side byte 
at a particular position in each of the MPEG2QPSK 
packets before the reframing of the MPEG2QPSK pack 
ets into MPEG2QAM packets, 

the MPEG2QPSK packets of signal bytes providing infor 
mation for the production of television images, 

each side byte providing information relating to the 
detection and processing of the signal bytes in the 
MPEG2QAM packets to obtain television images, and 

means at the apartment building for processing the infor 
mation in the side bytes in the MPEG2QAM packets, 
after the reframing of the MPEG2QPSK packets into the 
MPEG2QAM packets, to facilitate the distribution of the 
television images. 

25. In a combination as set forth in claim 21, 

the receiving means being operative to receive signal 
bytes including forWard error correction bytes in the 
MPEGZQPSKpackets, 

means for performing forWard error correction in the 
MPEG2QPSK packets, before the reframing of the signal 
bytes in the MPEG2QPSK packets into the MPEG2QAM 
packets of signal bytes, and 

means for adding signal bytes representing neW forWard 
error correction in the MPEG2QAM packets in a form 
compatible With the signal bytes in the MPEG2QAM 
packets, such means being operative after the reframing 
of the MPEG2QPSK packets of signal bytes into the 
MPEG2 packets of signal bytes. 

QAM 

26. In a combination as set forth in claim 21, 

the apartment building having a cable plant constructed to 
distribute the MPEG2QAM packets of signal bytes, 
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means at the apartment building for modulating the 
MPEG2QAM packets of signal bytes before the distribu 
tion of such packets through the cable plant, 

means for distributing the MPEG2QAM packets of the 
modulated signals through the cable plant, and 

means for demodulating the MPEG2QAM packets of the 
modulated signal bytes after the passage of such modu 
lated signal bytes through the cable plant. 

27. In a combination as set forth in claim 26, 

the signal bytes in the MPEG2QPSK packets received by 
the receiving means being compressed, 

means for decompressing the MPEG2QPSK signal bytes in 
the MPEG2QAM packets after such signal bytes have 
been demodulated, and 

means for operating upon the decompressed MPEG2QPSK 
signal bytes in the MPEG2QAM packets to recover the 
television images. 

28. In a combination as set forth in claim 22, 

means at the apartment building for providing a side byte 
at a particular position in each of the MPEG2QPSK 
packets before the reframing of the MPEG2QPSK pack 
ets of signal bytes into the MPEG2QAM packets of 
signal bytes, 

the signals bytes in the MPEG2QPSK packets providing 
information for the production of television images 

each side byte in the MPEG2QAM packets providing 
information relating to the detection and processing of 
the signal bytes in the MPEG2QAM packets to obtain 
television images, 

means at the apartment building for processing the infor 
mation in the side bytes in the MPEG2QAM packets, 
after the reframing of the MPEG2QPSK packets into the 
MPEG2QAM packets, to facilitate the distribution of the 
television images, 

the receiving means being operative to receive the 
MPEG2 packets of signals bytes including forWard 
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error correction, 

means for performing forWard error correction in the 
MPEG2QPSK packets before the reframing of the 
MPEG2 packets of signal bytes into the MPEG2 

QPSK _ QAM 

packets of signal bytes, and 

means for adding signal bytes representing neW forWard 
error correction in a form compatible With the signal 
bytes in the MPEG2QAM packets, such means being 
operative after the reframing of the MPEG2QPSK pack 
ets of signal bytes into the MPEG2QAM packets of 
signal bytes, 

the apartment building having a cable plant constructed to 
distribute the MPEG2QAM packets of signal bytes, 

means at the apartment building for modulating the 
MPEG2QAM packets of signal bytes before the distribu 
tion of such packets through the cable plant, 

means for distributing the MPEG2QAM packets of modu 
lated signal bytes through the cable plant, 

means for demodulating the MPEG2QAM packets of 
modulated signal bytes after the distribution of such 
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MPEG2QAM packets through the cable plant. the signal 
bytes in the MPEG2QPSK packets received by the 
receiving means being compressed, 

means for decompressing the MPEG2QPSK signal bytes in 
the MPEG2QAM packets after such signal bytes have 
been demodulated, and 

means for operating upon the decompressed MPEG2QPSK 
signal bytes in the MPEG2QAM packets to recover the 
television images. 

29. In combination for providing for the introduction of 
satellite television from satellite transponders into apart 
ments in an apartment building having a cable plant Wired to 
distribute terrestial television from a cable head end system, 

means at the apartment building for receiving MPEG2QPSK 
packets of signal bytes, each packet including a ?rst 
particular number of signal bytes and including a ?rst 
sync byte at the beginning of the signal bytes forming 
each MPEG2QPSK superpacket, 

a second particular number of the MPEG2QPSK packets 
de?ning a superpacket, 

means at the apartment building for reframing the 
MPEG2 PSK packets of signal bytes in each superpacket 
into MPEG2QAM packets of signal bytes in such super 
packet, each such MPEG2QAM packet including a third 
particular number of signal bytes Where the third par 
ticular number is different form the ?rst particular 
number, 

means at the apartment building for providing a second 
sync byte at the beginning of each MPEG2QAM packet 
of signal bytes in each superpacket, means responsive 
at the apartments in the apartment building to the sync 
byte in the MPEG2QAM packets of signal bytes for 
processing the signal bytes in such MPEG2QAM pack 
ets to recover the television images represented by such 
signal bytes. 

30. In a combination as set forth in claim 29, 

the apartments in the apartment building having television 
receivers, 

means at the apartment building for providing a side byte 
in each MPEG2QAM packet of signal bytes in each 
superpacket, the side bytes in the MPEG2QAM packets 
having bits cumulatively indicating individual process 
ing to be provided for the received television signals, 
and 

means responsive to the cumulative indications of the 
particular bits in the side bytes in the MPEG2QAM 
packets for providing the individual processing cumu 
latively indicated by such bits. 

31. In a combination as set forth in claim 29, 

means at the apartment building for using, in each of the 
MPEG2QPSK packets of signal bytes in each super 
packet, signal bytes indicating a forWard error correc 
tion, and 

means at the apartment building for substituting, for the 
signal bytes indicating the forWard error correction for 
each of the MPEG2QPSK packets of signal bytes, signal 
bytes indicating such forWard error correction for each 
of the MPEG2QAM packets of signal bytes in such 
superpacket. 
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32. In a combination as set forth in claim 31, 

means at the apartment building for providing corrections 
in the television receivers in the apartments in the 
apartment building in accordance With the forWard 
error corrections indicated by the signal bytes for each 
of the MPEG2QAM packets in each superpacket. 

33. In a combination as set forth in claim 30, 

each of the side bytes in each MPEG2QAM packet of 
signal bytes including a bit indicating the occurrence or 
lack of occurrence of an uncorrectable error in such 
packet, 

each MPEG2QPSK packet of signal bytes in each super 
packet including additional bytes indicating uncorrect 
able errors, and 

means for embedding the uncorrectable error indicated in 
each MPEG2QPSK packet of signal bytes in each super 
packet With signal bytes in each MPEG2QAM packet. 

34. In a method of providing for the introduction of 
satellite television from satellite transponders into apart 
ments in an apartment building having a cable plant to 
distribute terrestial television from a head end system, 

receiving at the apartment building packets of MPEG2QPSK 
signal bytes Where each packet includes a ?rst particu 
lar number of MPEG2QPSK signal bytes and includes a 
?rst sync byte de?ning the beginning of such packet 
and Where a second particular number of the packets 
de?nes a superpacket and Where the MPEG2QPSK 
signal bytes provide the satellite television, 

providing a second sync byte at the beginning of each 
packet of MPEG2QAM signal bytes in each superpacket 
Where the QAM signal bytes provide the terrestial 
television and Where each packet of the MPEG2QAM 
signal bytes includes a third particular number of signal 
bytes and Where the third particular number is different 
form the ?rst particular number, and 

using the second sync bytes in the MPEG2QAM packets in 
each superpacket to provide a processing of the 
MPEG2 packets of signal bytes in each superpacket. 

QAM . - 

35. In a method as set forth in claim 34, the steps of: 

providing at a particular position in each MPEG2QPSK 
packet of signal bytes in each superpacket a side byte 
providing information controlling the detection and 
processing of the signal bytes in such MPEG2QAM 
packet in such superpacket, and 

processing each MPEG2QAM packet of signal bytes in 
each superpacket in accordance With the information 
controlling in the side bytes the processing of the signal 
bytes in such MPEG2QAM packet. 

36. In a method as set forth in claim 34, the steps of: 

providing, at a particular position in each of the 
MPEG2 packets of signal bytes in each superpacket, 

. QPSK . . . . . . 

a side byte providing indications of the existence or 
lack of existence of uncorrectable errors in such 

MPEG2QPSK packet, 
processing the MPEG2QPSK packets of signal bytes in 

each superpacket in accordance With the indication in 
the side bytes of such MPEG2QPSK packets of the 
existence or lack of existence of the uncorrectable 
errors in such MPEG2QPSK packets and in accordance 
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With the additional signal bytes indicating the uncor 
rectable errors in such MPEG2QPSK packets. 

37. In a method as set forth in claim 34, 

providing, at a particular position in each MPEG2QPSK 
packet of signal bytes in each superpacket, a side byte 
providing at a particular bit in such side byte informa 
tion cumulatively controlling, With the information at 
the particular bit in other MPEG2QPSK packets in such 
superpacket, the processing of the signal bytes in the 
MPEG2QAM Packets in such superpacket, and 

processing the MPEG2QAM packets of signal bytes in 
each superpacket in accordance With the information 
cumulatively controlling, in the side bytes in such 
packets in such superpacket, the processing of the 
signal bytes in the MPEG2QAM packets in such super 
packet. 

38. In a method as set forth in claim 35, 

providing, at a particular position in each of the 
MPEG2 packets of signal bytes in each superpacket, 

. QPSK . . . . . . 

a side byte providing indications of the existence or 
lack of existence of uncorrectable errors in such 
MPEG2 packets, 

providing, in each MPEG2QPSK packet of signal bytes in 
each superpacket, additional signal bytes indicating the 
uncorrectable errors in such MPEG2QPSK packets, and 

processing the MPEG2QPSK packets of signal bytes in 
each superpacket in accordance With the indication in 
the side bytes of the existence or lack of existence of 
the uncorrectable errors in such MPEG2QPSK packets 
and in accordance With the additional signal bytes 
indicating the uncorrectable errors in such MPEG2QPSK 
packets, 

providing at a particular binary bit in each side byte 
information cumulatively controlling, With the infor 
mation at the particular binary bit in other side bytes in 
such superpacket, the processing of the signal bytes in 
such packets in such superpacket, and 

processing the MPEG2QAM packets of signal bytes in 
each superpacket in accordance With the information 
cumulatively controlling, in the side bytes in the 
MPEG2 packets in such superpacket, the processing 

QPSK 

of the signal bytes in the MPEG2QAM packets in such 
superpacket. 

39. In a method of providing for the introduction of 
satellite television from satellite transponders into apart 
ments in an apartment building having a cable plant Wired to 
distribute terrestial television from a head end system, the 
steps of 

providing at the apartment building signal bytes in 
MPEG2 packets each de?ned by a ?rst particular 

QPSK _ 

number of signal bytes, 

providing a plurality of the MPEG2QPSK packets of signal 
bytes in a superpacket, 

reframing the signal bytes in the superpacket into 
MPEG2QAM packets of signal bytes Where each 
MPEG2QAM packet is de?ned by a second particular 
number of signal bytes different form the ?rst particular 
number of signal bytes, and 
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processing the MPEG2QAM signal bytes in the packets in 
the superpacket to form television images. 

40. In a method as set forth in claim 39, the steps of: 

the signal bytes in the MPEG2QAM packets in the super 
packet being compressed, 

deframing the reframed MPEG2QPSK packets of signal 
bytes, and 

decompressing the deframed MPEG2QPSK packets of sig 
nal bytes in the superpacket. 

41. In a method as set forth in claim 39, the steps of: 

modulating the signal bytes in the MPEG2QAM packets in 
each superpacket, 

distributing the modulated signal byes using QAM 
through the cable plant, and 

demodulating the modulated QAM signal after passage of 
such modulated signal bytes through the cable plant. 

42. In a method as set forth in claim 39, the steps of: 

detecting sync bytes at the beginning of each of the 
MPEG2 packets of signal bytes in each superpacket, 

QPSK 

forming sync bytes at the beginning of each of the 
MEEGZQAM packets of signal bytes in each superpacket, 
an 

reframing the signal bytes in the MPEG2QAM packets of 
signal bytes in each superpacket in accordance With the 
sync bytes at the beginning of each of the MPEG2QAM 
packets of signal bytes in each superpacket. 

43. In a method of providing a television image on the 
face of a monitor in a television receiver, the steps of: 

receiving a plurality of packets each including a plurality 
of signal bytes representing images to be displayed on 
the face of the television receiver, 

providing in each of the received packets a sync byte 
indicating a ?rst one of the packets in the plurality, 

providing a side byte at each of the packets in the 
plurality, each of the side bytes being formed from a 
plurality of bits, 

providing, at a particular position in each of the side bytes, 
a bit cumulatively indicating With corresponding bits in 
a sequence of the side bytes in successive instances of 
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the packets, an individual selection of a plurality of 
television channels in the television receiver to receive 
the signal bytes, and 

processing the signal bytes in the packets to provide the 
television image in the individual selection of the 
channels in the monitor in the television receiver. 

44. In a method as set forth in claim 43, the steps of: 

each of the received packets constituting ?rst packets and 
being de?ned by a ?rst number of signal bytes, 

reframing the ?rst packets to form second packets each 
de?ned by a second number of signal bytes, 

distributing the second packets through a cable plant, and 

deframing the second packets, after the passage of the 
second packets through the cable plant, to for the ?rst 
packets for the processing of the ?rst packets to provide 
the television image in the individual selection of the 
channels in the monitor in the television receiver. 

45. In a method as set forth in claim 43, the step of: 

the sequence of the signal bytes constituting a ?rst 
sequence providing, at the particular position in the 
side bytes, bits cumulatively indicating, for a second 
sequence of the side bytes, the health and status of the 
head end system, 

processing the bits in the side bytes in the second 
sequence to indicate the health and status of the head 
end system. 

46. In a method as set forth in claim 43, the step of: 

the particular position in each of the side bytes constitut 
ing a ?rst particular position, 

providing, at a second particular position in each of the 
side bytes, an indication of Whether any error in the 
packet folloWing such side byte is an uncorrectable 
error, 

providing for each of the packets a plurality of bytes used 
for forWard error correction, and 

processing the bytes indicating the forWard error correc 
tion for each packet in accordance With the value of the 
bits at the second particular position in the side bytes 
for each packet. 


